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Introduction 
 

Therapeutic potential of 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) in prostate cancer is 
well-recognized.  However, its clinical use has been restricted by its inherent calcemic toxicity.  
In recent studies we demonstrated that 1,25-dihydroxyvitamin D3-3-bromoacetate 
[1,25(OH)2D3-3-BE], a derivative of 1,25(OH)2D3 that covalently links 1,25(OH)2D3 inside the 
ligand-binding pocket of nuclear vitamin D receptor (VDR) is a strong antiproliferative and pro-
apoptotic agent in several androgen-sensitive and androgen-refractory human prostate cancer 
cells.  Furthermore, 1,25(OH)2D3-3-BE demonstrated strong anti-prostate tumor effect in 
athymic mice without toxicity.  The goal of this project is to evaluate the translational potential 
of 1,25(OH)2D3-3-BE as a therapeutic agent for prostate cancer.  This will be achieved by 
determining the efficacy of 1,25(OH)2D3-3-BE in mouse models of human androgen-sensitive 
and androgen-insensitive prostate cancer, as well as evaluating its molecular mechanisms of 
action in several in vitro studies. 
 
Studies completed/goals achieved during the one year period (Year 3) of the project 
 
I. Continuation of studies to evaluate effects of 1,25(OH)2D3-3-BE in various prostate 
cancer cell lines  
 
1. Dose response studies of the antiproliferative effect of 1,25(OH)2D3-3-BE and 
1,25(OH)2D3 in LNCaP (androgen-sensitive PC cells) and DU-145 (androgen-insensitive PC 
cells): 
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Fig. 1:  DU-145 cells treated with various doses of 
1,25(OH)2D3 or 1,25(OH)2D3 or ethanol (vehicle) for 20 
hours followed by 3H-thymidine incorporation assay
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Fig. 2:  LNCaP cells treated with various doses of 
1,25(OH)2D3 or 1,25(OH)2D3-3-BE or ethanol (vehicle) for 20 
hours followed by 3H-thymidine incorporation assay
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 LNCaP and DU-145 cells were grown to approximately 60% confluence in RPMI 
medium with 5% FBS and then treated with various doses 1,25(OH)2D3-3-BE and 1,25(OH)2D3 
in serum-containing medium for 20 hours followed by 3H-thymidine incorporation assay.  
Results of this assay demonstrate that 1,25(OH)2D3-3-BE is strongly antiproliferative in a dose-
dependent manner in both cell-lines.  However, equivalent amounts of 1,25(OH)2D3 showed 
significantly lower or no effects in these cells (Figures 1 & 2).   
  
2. Comparison of the effects of 1,25(OH)2D3-3-BE, 1,25(OH)2D3 and EB-1089 in DU-
145 cells: 
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Figure 3: 3H-thymidine incorporation assays of DU-145 cells.  
Cells were treated with 10-6M of 1,25(OH)2D3-3-BE, EB-108, 
1,25(OH)2D3 or ethanol (control) in serum-containing medium 
for 48 hours (two dosing at 0 and 48 hours) followed by 3H-
thymidine incorporation assays in the usual fashion.  
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Figure 3: 3H-thymidine incorporation assays of DU-145 cells.  
Cells were treated with 10-6M of 1,25(OH)2D3-3-BE, EB-108, 
1,25(OH)2D3 or ethanol (control) in serum-containing medium 
for 48 hours (two dosing at 0 and 48 hours) followed by 3H-
thymidine incorporation assays in the usual fashion.  

 At present EB-1089 is the most 
promising non-calcemic analog of 
1,25(OH)2D3 that has shown strong promise in 
inoperable hepatocellular carcinoma.  We 
compared the antiproliferative effect of EB-
1089, 1,25(OH)2D3 and 1,25(OH)2D3-3-BE in 
DU-145 cells by 3H-thymidine incorporation 
assay.  As shown in Figure 3, only 
1,25(OH)2D3-3-BE showed a strong 
antiproliferative effect in DU-145 cells.   
 
 Collectively, above results showed a 
strong potential of 1,25(OH)2D3-3-BE in 
prostate cancer.   
 

II. Pharmacokinetic studies of 1,25(OH)2D3-3-BE 
 
1. Serum-stability of 1,25(OH)2D3-3-BE:  
 

Stability of a drug in serum is one of the most important pharmacokinetic properties.  
Therefore, we determined the stability of 1,25(OH)2D3-3-BE in human serum. 
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Fig. 4: HPLC profiles of (A) a mixture of standard 
samples of 1,25(OH)2D3 and 1,25(OH)2D3-3-BE, (B)
standard sample of 14C-1,25(OH)2D3-3-BE, and (C) organic
extract of a sample of human serum, spiked with
14C-1,25(OH)2D3-3-BE.  Conditions:  C18 column, 5% 
H2O-MeOH: mobile phase, 265 nm detection for sample A;
on-line radioactivity-detection for samples B and C.  
Note 0.5 min difference in the retention time between 
Peak-detection by absorbance and radioactivity.
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Fig. 4: HPLC profiles of (A) a mixture of standard 
samples of 1,25(OH)2D3 and 1,25(OH)2D3-3-BE, (B)
standard sample of 14C-1,25(OH)2D3-3-BE, and (C) organic
extract of a sample of human serum, spiked with
14C-1,25(OH)2D3-3-BE.  Conditions:  C18 column, 5% 
H2O-MeOH: mobile phase, 265 nm detection for sample A;
on-line radioactivity-detection for samples B and C.  
Note 0.5 min difference in the retention time between 
Peak-detection by absorbance and radioactivity.

Procedure: Pooled human serum (1 ml) was spiked with 1,25-dihydroxyvitamin D3-3-
bromo[1-14C]acetate (14C-1,25(OH)2D3-3-BE, sp. activity 14.8 mCi/mmol,100,000 cpm) for one 
hr at 370C followed by extraction with 5 x 1 ml of ethyl acetate.  Combined organic extract was 

dried under argon and the residue was re-dissolved in a small volume of 5% H2O-MeOH, and 
analyzed in an Agilent 1100 Series HPLC system (Thermo-Fisher, Waltham, MA), connected to 
a Packard Flow Scintillation Analyzer (Model no. 150TR, Meriden, CT), using 5% H2O-MeOH 
as mobile phase, flow rate1.5 ml/min, detection 265 nm (for non-radioactive materials), Agilent 
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C18 analytical column (Thermo-Fisher, Waltham, MA).  Prior to the analysis of the radioactive 
sample a mixture of standard samples of 1,25(OH)2D3 and 1,25(OH)2D3-3-BE was analyzed by  
HPLC under the same conditions as stated before. 
 
  Results of this analysis are shown in Figure 4.  HPLC-profile of an organic extract of the 
serum sample, spiked with 14C-1,25(OH)2D3-3-BE showed the intact peak of 14C-1,25(OH)2D3-
3-BE after one hr incubation at 370C attesting to the stability of 1,25(OH)2D3-3-BE in serum.   
 
2. Cellular uptake analysis of 3H-1,25(OH)2D3-3-BE in keratinocytes 
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Figure 5: HPLC analysis-radioactivity profile 
of an organic extract of keratinocytes, spiked 
with 3H-1,25(OH)2D3-3-BE.  Indicated retention 
times of 3H-1,25(OH)2D3 and 3H-1,25(OH)2D3-
3-BE were determined by a prior analysis of
standard samples.
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Figure 5: HPLC analysis-radioactivity profile 
of an organic extract of keratinocytes, spiked 
with 3H-1,25(OH)2D3-3-BE.  Indicated retention 
times of 3H-1,25(OH)2D3 and 3H-1,25(OH)2D3-
3-BE were determined by a prior analysis of
standard samples.

An important factor in the potential development of 1,25(OH)2D3-3-BE as a therapeutic 
agent for prostate cancer is its bio-availability.  1,25(OH)2D3-3-BE is an alkylating agent.  
Therefore, it can be scavenged by irrelevant proteins.  Furthermore, it contains an esterase-labile 
ester bond; and therefore, it can be hydrolyzed completely before interacting with VDR, the 
target.  Therefore, it is particularly important to determine whether this molecule is internalized 
by the cells in its intact form, or not.  We addressed this issue by treating keratinocytes with 3H-

labeled 1,25(OH)2D3-3-BE, and extracting the cells with 
an organic solvent followed by HPLC-analysis of the 
organic extract.    
 
Procedure: Keratinocytes were grown in 35 mm 
plates to 60% confluence when the media was replaced 
with fresh media containing 50,000 cpm of 3H-labeled 
1,25(OH)2D3-3-BE [1,25-dihydroxy{25,26-3H}vitamin 
D3-3-bromoacetate, sp. activity 100 Ci/mM].  After one 
hour of incubation media was withdrawn and the cells 
were thoroughly washed with PBS.  After the wash cells 
were lysed by adding 1 ml of PBS and 5 ml of methanol 
to the plates. Then the cells were scraped with a rubber 
policeman and transferred to a test tube.  The mixture 
was centrifuged at 4,000 rpm and the supernatant was 
collected and evaporated to dryness with argon.  The 
residue was dissolved in a small volume of 10% water in 
methanol and injected into a Waters HPLC system fitted 
with a Milipore microBondapak C18 column (5).  The 
column was eluted at a flow rate of 1 ml/min.  Effluent 
from the HPLC was introduced directly into a FloOne 
Beta Online Radioactivity Detector (Packard 
Instruments).  Standard samples of 1,25(OH)2D3-3-BE 
and 1,25(OH)2D3 were analyzed under the same 
conditions to determine their retention times.   
 

Results: The radioactivity profile of the HPLC chromatographic analysis of the cellular 
extract, shown in Figure 5 demonstrate that approximately 40% of 3H-1,25(OH)2D3-3-BE is 
hydrolyzed to 3H-1,25(OH)2D3, but rest of the material is present as 3H-1,25(OH)2D3-3-BE.  
Therefore, this results strongly indicated that a significant portion of 1,25(OH)2D3-3-BE is 
internalized by the cells to promote its biological activity.  Therefore, we conclude that even 
some portion of 1,25(OH)2D3-3-BE is hydrolyzed, the remainder of the intact (un-hydrolyzed) 
form is sufficient to bring about the observed cellular effects.  
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III. In vivo efficacy studies of 1,25(OH)2D3-3-BE, 1,25(OH)2D3 and EB-1089 in athymic 
mice inoculated with DU-145 human prostate cancer cells:  

 
Male, athymic mice (Charles River Laboratories, Wilmington, MA, average weight 20 

gm) were fed normal rat chow and water ad libitum.  They were inoculated with DU 145 cells, 
grown in culture in the flank under light anesthesia.  When the tumor size grew to approximately 
100 mm3 the animals were randomized into groups of ten (10) tumor-bearing animals, and they 
were given 1,25(OH)2D3-3-BE (0.1 g/kg), 1,25(OH)2D3 (0.5 and 1 g/kg), EB-1089 (0.5 and 1 
g/kg), and  vehicle (5% dimethylacetamide, DMA in sesame oil) by either intraperitoneal 
injection (i.p.) or oral gavage (p.o.) on approximately every third day and one group was left 
untreated. Treatment started on day 11 and stopped on day 28; and they were left untreated for 
four (4) additional days when they were sacrificed and blood samples were collected for serum 
calcium analysis.  Body-weights of the animals were measured on the days of administration of 
various agents. 
 
Results (i.p.-administration, Figure 6A & 6B, 6C):  
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Fig. 6A:  Effect of 1,25(OH)2D3 (hormone), 1,25(OH)2D3-3-BE 
and EB-1089 (q.o.d. x 10 i.p.) on tumor volume in a DU-145 
athymic mouse model

Fig. 6B:  Effect of 1,25(OH)2D3 (hormone), 1,25(OH)2D3-3-BE 
and EB-1089 (q.o.d. x 10 i.p.) on body weight in a DU-145 
athymic mouse model
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Fig. 6A:  Effect of 1,25(OH)2D3 (hormone), 1,25(OH)2D3-3-BE 
and EB-1089 (q.o.d. x 10 i.p.) on tumor volume in a DU-145 
athymic mouse model

Fig. 6B:  Effect of 1,25(OH)2D3 (hormone), 1,25(OH)2D3-3-BE 
and EB-1089 (q.o.d. x 10 i.p.) on body weight in a DU-145 
athymic mouse model
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Figure 6C:  Efficacy of tumor reduction by 1.2 nM (0.5 μg) 
of 1,25(OH)2D3 or 1,25(OH)2D3-3-BE (on a molar basis) in 

1,25(OH)2D3
(1.2 nM)

1,25(OH)2D3-3-BE
(1.2 nM)

p.o. administration mode.
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Figure 6C:  Efficacy of tumor reduction by 1.2 nM (0.5 μg) 
of 1,25(OH)2D3 or 1,25(OH)2D3-3-BE (on a molar basis) in 

1,25(OH)2D3
(1.2 nM)

1,25(OH)2D3-3-BE
(1.2 nM)

There are a few points to note in Figures 6A & 6B:  (i)  both 1,25(OH)2D3-3-BE, 
1,25(OH)2D3 are more efficacious than EB-1089 (Seocalcitol), the most  promising 

1,25(OH)2D3-analog, (ii)  0.1 μg/kg of 
1,25(OH)2D3-3-BE and 0.5 μg/kg of 1,25(OH)2D3 
are approximately equivalent in efficacy.  If we take 
into consideration the molecular weights of 
1,25(OH)2D3 (416.65) and 1,25(OH)2D3-3-BE 
(537.8) 1,25(OH)2D3-3-BE is approximately 7-
times more efficient in tumor-reduction than 
1,25(OH)2D3 on a molar basis (as shown in Figure 
6C).  Moreover, 1,25(OH)2D3-3-BE was less toxic 
(as measured by reduction in body weight) than of 
1,25(OH)2D3 as shown in Figure 6B. 

p.o. administration mode.

 7



 
Results (p.o.-administration, Figure 7A & 7B):  
 

Fig. 7B:  Effect of 1,25(OH)2D3 (hormone), 1,25(OH)2D3-3-BE 
and EB-1089 (q.o.d. x 10 p.o..) on body weight in a DU-145 
athymic mouse model
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Fig. 7A:  Effect of 1,25(OH)2D3 (hormone), 1,25(OH)2D3-3-BE 
and EB-1089 (q.o.d. x 10 p.o.) on tumor volume in a DU-145 
athymic mouse model
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athymic mouse model
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Fig. 7B:  Effect of 1,25(OH)2D3 (hormone), 1,25(OH)2D3-3-BE 
and EB-1089 (q.o.d. x 10 p.o..) on body weight in a DU-145 
athymic mouse model
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Fig. 7A:  Effect of 1,25(OH)2D3 (hormone), 1,25(OH)2D3-3-BE 
and EB-1089 (q.o.d. x 10 p.o.) on tumor volume in a DU-145 
athymic mouse model
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Fig. 7A:  Effect of 1,25(OH)2D3 (hormone), 1,25(OH)2D3-3-BE 
and EB-1089 (q.o.d. x 10 p.o.) on tumor volume in a DU-145 
athymic mouse model
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 As in i.p. administration mode, both 1,25(OH)2D3-3-BE, 1,25(OH)2D3 are more 
efficacious than EB-1089 (Seocalcitol).  However, in contrast with the i.p. mode, 0.5 μg/kg 
1,25(OH)2D3-3-BE and of 1,25(OH)2D3 caused approximately same extent of tumor reduction 

(Figure 7A).  However, 0.5 μg/kg of 1,25(OH)2D3-3-BE was not toxic at all, while 0.5 μg/kg 
1,25(OH)2D3 caused significant toxicity as evidenced by reduction of body weight (Figure 7B).   
 
Serum calcium measurement of blood samples: 

  

Group Compound Abs at 650
1 No Treatment 0.516
2 Vehicle qodx10 ip 0.494
3 Vehicle qodx10 po 0.453
4 Vehicle qodx10 po 0.536
5 EB-1089 1ug/kg qodx10 ip 0.593
6 EB-1089 .5ug/kg qodx10 ip 0.584
7 1,25(OH)2D3 1ug/kg qodx10 ip 0.539
8 1,25(OH)2D3 0.5ug/kg qodx10 ip 0.529
9 1,25(OH)2D3-3-BE 1ug/kg qodx10 ip 0.535

10 1,25(OH)2D3-3-BE 0.1ug/kg qodx10 ip 0.518
11 1,25(OH)2D3-3-BE 1ug/kg qodx10 po 0.555
12 1,25(OH)2D3-3-BE  0.1ug/kg qodx10 po 0.526

Group Compound Abs at 650
1 No Treatment 0.516
2 Vehicle qodx10 ip 0.494
3 Vehicle qodx10 po 0.453
4 Vehicle qodx10 po 0.536
5 EB-1089 1ug/kg qodx10 ip 0.593
6 EB-1089 .5ug/kg qodx10 ip 0.584
7 1,25(OH)2D3 1ug/kg qodx10 ip 0.539
8 1,25(OH)2D3 0.5ug/kg qodx10 ip 0.529
9 1,25(OH)2D3-3-BE 1ug/kg qodx10 ip 0.535

10 1,25(OH)2D3-3-BE 0.1ug/kg qodx10 ip 0.518
11 1,25(OH)2D3-3-BE 1ug/kg qodx10 po 0.555
12 1,25(OH)2D3-3-BE  0.1ug/kg qodx10 po 0.526

Figure 8:  Serum calcium data of experimental animals

  Serum calcium is a 
measurement of calcemic toxicity.  
Therefore, we measured serum 
calcium levels of all the animals 
using a calcium measurement kit 
(Chemical Diagnostic Limited, Cat 
no. 140-20).  As shown in Figure 
8, serum calcium levels of all the 
treated groups were not 
significantly different from the 
untreated and vehicle-treated 
controls.  These results indicate 
that vitamin D compounds have no 
residual toxicity after the drug-
treatment was withdrawn (end 
treatment: 28 days, blood 
withdrawn: 32 days).   
 
 In summary, 1,25(OH)2D3-
3-BE demonstrated strong tumor-
reduction in both i.p. and p.o. 
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modes in a dose-dependent manner without significant toxicity in an androgen-insensitive 
prostate tumor athymic mouse model.  
 
IV: Mechanistic studies of the 1,25(OH)2D3-3-BE in prostate cancer cells  
 
Induction of Prostate Derived Factor (PDF) by 1,25(OH)2D3-3-BE in LNCaP cells  
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Figure 9:  Modulation of prostate derived factor (PDF) by 1,25(OH)2D3
and 1,25(OH)2D3-3-BE in LNCaP cells that were treated with 10-8M of 
each compound or EtOH (control) for 24 hours, followed by cellular 
extraction and Western Blot analysis.

Pre

Mature

EtOH 1,25(OH)2D3
(10-7M)

1,25(OH)2D3-3-BE 
(10-7M)

Figure 9:  Modulation of prostate derived factor (PDF) by 1,25(OH)2D3
and 1,25(OH)2D3-3-BE in LNCaP cells that were treated with 10-8M of 
each compound or EtOH (control) for 24 hours, followed by cellular 
extraction and Western Blot analysis.

Pre

Mature

EtOH 1,25(OH)2D3
(10-7M)

1,25(OH)2D3-3-BE 
(10-7M)

Pre

Mature

EtOH 1,25(OH)2D3
(10-7M)

1,25(OH)2D3-3-BE 
(10-7M)

Figure 9:  Modulation of prostate derived factor (PDF) by 1,25(OH)2D3
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Prostate Derived Factor (PDF) is highly expressed in the prostate and prostatic 
expression of PDF is regulated by androgens.  in situ hybridization studies showed that PDF 
is expressed at high levels in normal prostate, down-regulated during progression of cancer 
at the primary site and re-expressed in osseous metastatic lesions but not lung, liver or 
lymph node lesions.  These data implicating PDF in the growth and differentiation state of 
prostate and other tissues, together with our preliminary data linking 1,25(OH)2D3 activity in 

prostate cancer cells to PDF, suggest a 
role for PDF as a critical mediator of 
prostate homeostasis.  Therefore, we 
investigated the role of 1,25(OH)2D3 
and 1,25(OH)2D3-3-BE in inducing 
PDF in LNCaP prostate cancer cells.   

 
Method: LNCaP cells (3.5x105 
cells/60 mm dish) were seeded for 16 
hr before treatment with the indicated 
compounds for 24 hr, followed by re-
suspending the cell pellets in RIPA 
buffer (150 mM NaCl, 1% NP-40, 
0.5% Sodium deoxycholate, 0.1% 
SDS, 50 mM Tris pH 7.5) containing 
protease inhibitors.  After 10 min on 
ice, the extracts were centrifuged for 

10 min, and protein concentration of each extract (supernatants) was determined (Bradford 
assay).  20 ug of each extract was separated on a 4-12% MES NuPAGE gel (Invitrogen) and 
transferred to PVDF membrane.  PDF was detected with rabbit anti-PDF IgG.  Western blots 
were developed using  ECL. The control band represents a non-specific cross-reacting protein 
and serves as a loading control. 
 
Results: PDF is synthesized as a pre-protein, cleaved and secreted as a 14 KD mature 
form, hence the upper and lower bands.  Both 1,25(OH)2D3 and 1,25(OH)2D3-3-BE strongly 
induced PDF at 10-8M dose level (Figure 9).  These results strongly suggest that 1,25(OH)2D3-3-
BE is similar to 1,25(OH)2D3 in inducing PDF in LNCaP cells. 
 
KEY RESEARCH ACCOMPLISHMENTS 
 
• Conducted mouse xenograft studies for androgen-insensitive prostate tumor, 
demonstrating the efficacy of 1,25(OH)2D3-3-BE in reducing tumor-size in both i.p. and p.o. 
modes of administration. 
 
• Demonstrated antiproliferative activity of 1,25(OH)2D3-3-BE in androgen-sensitive and 
androgen-insensitive prostate cancer cells in a dose-dependent manner.  
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• Demonstrated superiority of 1,25(OH)2D3-3-BE over 1,25(OH)2D3 and EB-1089, most 
promising non-calcemic vitamin D analog in inhibiting the proliferation of DU-145 androgen-
insensitive prostate cancer cells. 
• Carried out further studies to evaluate mechanistic aspects of the antiproliferative 
property of 1,25(OH)2D3-3-BE in prostate cancer cells. 
 
REPORTABLE OUTCOME 
 

During the past one year our efforts with 1,25(OH)2D3-3-BE and a related studies has 
generated one publication, three (3) abstracts and an invited lecture (included in the appendix). 
 
CONCLUSION 
 

Our effort for the past one year has established the groundwork for the current year and 
beyond to develop 1,25(OH)2D3-3-BE and related compounds for prostate cancer.  
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APPENDIX 
 
 
Meeting Abstracts:   
 
Evans Department of Medicine Research Days, Boston University School of Medicine, 
October 30-31, 2008 
 
Abstract 1. 1,25-Dihydroxyvitamin D3-3-bromoacetate, a novel vitamin D analog in 
pancreatic cancer.  Susan Chadid, Vikram Jonathan Eddy, Kelly Persons, Asish Saha and Rahul 
Ray.  Endocrinology, Diabetes and Nutrition Unit. Pancreatic cancer is largely resistant to 
standard chemo and radiation therapies. Moreover, development of drugs/combination of drugs 
for this disease is urgently needed. The hormonally active form of vitamin D3, 1,25-
dihydroxyvitamin D3 (1,25(OH)2D3) has shown strong promise as an antiproliferative agent in 
several malignancies.  We have developed a novel derivative of 1,25(OH)2D3 (1,25-
dihydroxyvitamin D3-3-bromoacetate, 1,25(OH)2D3-3-BE) that covalently attaches 1,25(OH)2D3 
inside the ligand-binding pocket of vitamin D receptor that regulates the biological activities of 
1,25(OH)2D3.  We have employed thymidine incorporation and cell-count assays to determine 
the effects of 1,25(OH)2D3-3-BE in several pancreatic cancer cell lines. In addition, a 
combination of 1,25(OH)2D3-3-BE and 5-Aminoimidazole-4-carboxamide-1-β-4-ribofuranoside 
(AICAR), a widely used AMP-kinase (AMPK) activator, results in strong growth-inhibition of 
pancreatic cancer cells in a synergistic manner.  In addition, we have carried out several pathway 
marker assays to evaluate the molecular mechanism of 1,25(OH)2D3-3-BE, either alone or with 
AICAR.  Results of these studies will be discussed. Therefore, we conclude that 1,25(OH)2D3-3-
BE either alone or in combination with AICAR has strong therapeutic potential in pancreatic 
cancer. 
 
Abstract 2. Role of dietary vitamin D and calcium in an athymic mouse model of 
androgen-insensitive prostate cancer. Vikram J. Eddy, Hilal Abuzahra, Demetrios Vorgis, 
Kelly Persons, Michael F. Holick, Rahul Ray.  Endocrinology, Diabetes & Nutrition Unit.  
Vitamin D deficiency has been associated with increased risk of prostate cancer. There has also 
been an association made between high calcium and increased prostate cancer risk. In this study 
we evaluated the effect of dietary vitamin D and calcium in a mouse model of androgen-
insensitive prostate cancer.   In the first arm (chemopreventive study) athymic mice were put on 
custom diets with varying levels of vitamin D and calcium for a month followed by tumor 
induction and monitoring of the tumors for an additional month.  In the second arm 
(chemotherapeutic study), mice were fed normal chow and tumor was established to a certain 
size, then normal chow was switched to custom diets. Tumor-size was monitored for a month.  In 
the chemopreventive arm, normal calcium/no vitamin D mice showed the highest rate of tumor 
growth. We are currently analyzing the data for the therapeutic study.  Results of both the studies 
will be discussed in this poster.  In conclusion, results of these studies will be extremely 
important in evaluating the role of dietary vitamin D and calcium in the prevention of prostate 
cancer and probable therapeutic effect in an established tumor. 
 
 
Invited Lectures:  
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Nuclear transcriptional factors as molecular targets for drug discovery and delivery.  
Northeastern University, Boston, MA, September 15, 2008 
 
Signal transduction via Nuclear Receptors:  Biochemistry, Structural Biology, and 
Therapeutic Targets. 
Department of Molecular Medicine, Bose Institute, Kolkata, India, April 5, 2008. 
 
Signal transduction via Nuclear Receptors:  Biochemistry, Structural Biology, and 
Therapeutic Targets 
Department of Biotechnology, University of Calcutta, Kolkata, India, April 24, 2008. 
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